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Abstract
Introduction: The mental health of prospective medical students has been associated with ethnic group, extracurricular activity,
parents’ educational level and previous academic achievement in some studies but not in others. The aim of this study was to
explore relations between medical students’ socio-demographic proﬁles and mental health before and during the ﬁrst year of med-
ical education.
Method: A cohort of medical students in Malaysia was studied prospectively. Stress, anxiety and depression symptoms were
measured on the 21-item Depression Anxiety Stress Scale during the interview before the onset of medical education (time 0), after
2 months (time 1), 4 months (time 2) and 6 months (time 3) and at the ﬁnal examination (time 4). A repeated-measure ANOVA was
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Results: Signiﬁcantly lower scores were found for stress, anxiety and depression with higher father’s educational level and lower
scores for stress and anxiety with extracurricular activity and higher mother’s educational level. Malay students had more anxiety
symptoms than students of other races, and female students had lower scores for depression than males.
Conclusion: Measures should be provided to prevent these symptoms and support medical students’ well-being.
Keywords: Anxiety; Depression; Medical students; Mental health; Stress
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Medical education does not provide a favourable environment
for medical students’ mental health.1–3 In general, the propor-
tion of medical students suffering from psychological distress
is similar to that in the general population before they begin
medical education (i.e. less than 3%);4–7 however, during med-
ical education, the proportion is substantially higher, ranging
from 21% to 56%,8 and in two studies the proportion had
doubled by the end of the ﬁrst year.3,9 A longitudinal study
showed that the commonest mental health problem among
medical students was anxiety (41.1–56.7%), followed by
depression (12–30%) and stress (11.8–19.9%).5 These ﬁndings
suggest that certain aspects of medical education have harmful
consequences on students’ psychological well-being, thereby
hindering the noble aim of medical education to produce med-
ical doctors with the desired personal qualities and profes-
sional competency.
The reported stressors for medical students appear to be
associated with the medical curriculum.10 The demanding, in-
tense environment of medical education has created excessive
pressure on medical students’ psychological well-being that
can have unfavourable effects at personal or professional
level.11 Furthermore, mental health contributes to overall indi-
vidual well-being.12
Some studies show that female students experience more
stress than their male peers during medical education,13,14 while
others found no association between sex and psychological dis-
tress.15,16 A few studies found a signiﬁcant association between
race and psychological distress among medical students,13,15
while others found none;16–18 further work showed that medical
students from ethnic minorities experience more stress than oth-
ers.19–21 Marital status has also been reported to be associated
with medical students’ mental health, married students being
less likely to experience psychological distress.18 Poor previous
academic achievement has also been associated with psycholog-
ical distress;11,22 although one study reported no association be-
tween psychological distress and academic achievement or
involvement in extracurricular activity and several others re-
ported that mental health was not associated with academic
qualiﬁcation before medical education. A multicentre study re-
ported that psychological distress was associated with the par-
ents’ total income; the highest and lowest income groups were
less likely to develop psychological distress than the middle in-
come group. It was also reported that medical students who had
good relationships with their parent, siblings, peers and lectur-
ers were less likely to experience psychological distress.
A literature search revealed two studies that reported
factors associated with mental health among medical students
before the onset of their medical education.6,7 Sex was not
associated with psychological distress; however, Yusoff et al.6
in Malaysia found that race was signiﬁcantly associated with
stress, anxiety and depression; involvement in extracurricular
activities signiﬁcantly decreased stress and depression; and
mother’s educational level and cumulative grade point average
decreased anxiety scores. In addition, medical students who
were top academic performers during secondary school were
less likely to develop depression than those with average
marks. Other factors, such as entry qualiﬁcation, religion, res-
idency status, parental income and parental concerns about
students’ welfare were not associated with mental health.6
Thus, race and previous academic achievement have consis-
tently been associated with the mental health of medical stu-
dents before and during medical education, and sex, marital
status, social relationships and parental income have been
shown to be affected during medical education. The aim of this
study was to investigate which of these factors is signiﬁcantly
associated with the mental health of medical students before
and during medical education.
Materials and Methods
Study setting and sample
A 1-year prospective cohort study was conducted with 177
medical students enroled for the 2010–2011 academic session
at the School of Medical Sciences, Universiti Sains Malaysia.
Ethical approval for the study was obtained from the Human
Ethics Committee of the University before the start of the
research.
In 2009, the Malaysian Ministry of Higher Education
granted autonomy to the medical school to select its own stu-
dents. The selection is conducted in three stages: (1) a primary
pool, in which all interested applicants are ﬁltered on the basis
of their cumulative grade point average; (2) a second pool, in
which successful applicants from the primary pool are called
to sit for a psychometric test, the Malaysian University
Selection Yearly Inventory; and (3) a third pool, in which
approximately 600 suitable applicants are interviewed.23 Most
applicants had completed the Science Foundation Course of
the Malaysian Ministry of Education (matriculation), the
Malaysian high-school certiﬁcate or Advanced Level General
Certiﬁcate of Education (A level). They were aged from 18 to
21 years.
Data collection
All the applicants who were called for an interview were in-
vited to participate, and a census sampling technique was
Table 1: Demographic proﬁle of 174 medical students partici-
pating in the study.
Frequency (%)
Qualiﬁcation
Matriculation 127 (73.0)
High-school certiﬁcate 31 (17.8)
Other 16 (9.2)
Sex
Male 57 (32.8)
Female 117 (67.2)
Race
Malay 81 (46.6)
Chinese 69 (39.7)
Indian 19 (10.9)
Other 5 (2.9)
Religion
Islam 86 (49.4)
Buddhism 52 (29.9)
Hinduism 17 (9.8)
Christianity 16 (9.2)
Other 3 (1.7)
Residence
Urban 113 (64.9)
Rural 61 (35.1)
Cumulative grade point average group
63.70 9 (5.2)
3.71–3.80 23 (13.2)
3.81–3.90 34 (19.5)
3.91–3.99 16 (9.2)
4.00 92 (52.9)
Age (years)
18 12 (6.9)
19 127 (73.0)
20 23 (13.2)
21 3 (1.7)
22 6 (3.4)
23 3 (1.7)
Mother’s educational level
Primary level or below 27 (15.6)
Secondary level 88 (50.6)
Tertiary level 59 (33.9)
Father’s educational level
Primary level or below 25 (14.3)
Secondary school 64 (36.8)
Tertiary education 85 (48.9)
Total family income (RM)
61500 56 (32.2)
1501–5000 76 (43.7)
5001–10,000 26 (14.9)
>10,000 16 (9.2)
Do your parents/guardian know your friends?
Always 146 (83.9)
Sometimes 28 (16.1)
Do your parents/guardian place
importance on education about religion?
Yes 168 (96.6)
No 6 (3.4)
Table 1: (continued)
Frequency (%)
Extracurricular activities involvement
Active 157 (90.2)
Not active 17 (9.8)
Academic performance
Top 10 151 (86.8)
Average 23 (13.2)
Marital status
Married 0 (0)
Unmarried 174 (100)
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face, guided, self-administered questionnaire. Verbal and
signed consent to participate in the study was obtained from
all study subjects. The inclusion criteria were attending the
interview session and agreeing to participate. All students were
clearly informed that the results would have no effect on their
interview scores or their selection to enter the medical course.
Each was assigned an identity code for tracing and proﬁling.
Instructions and information about the study were given.
The successful applicants were then followed up, and their
stress, anxiety and depression scores were measured on the
English version of the 21-item Depression Anxiety Stress Scale
(DASS-21) at the time of the interview (baseline, time 0), at
2 months (time 1), 4 months (time 2) and 6 months (time 3)
and at the time of the ﬁnal examination (time 4) of the ﬁrst
year of medical education. Data collection was completed
within 1 year, between May 2010 and May 2011.
Instrument
A structured form was used to record items including sex, race,
entry qualiﬁcation (matriculation, high-school certiﬁcate or A
level), involvement in extracurricular activities (based on self-
reporting of whether they were ‘active’ or ‘not active’) and pre-
vious academic achievements (Table 1).
DASS-21 was developed to measure depression, anxiety
and stress levels.24–26 Its validity and reliability for student
samples have been well established, with reliability coefﬁcients
for the depression, anxiety and stress subscales ranging from
0.81 to 0.97. Furthermore, the three subscales satisfactorily
identiﬁed people with psychiatric problems.27 A high score
on each subscale indicates poor mental health.24–26 DASS-21
was used in this study instead of the full-scale version because
it takes less time to administer, is well-validated and reliable
and is more consistent.27
Statistical analysis
The factors investigated were sex, parent/guardian concern
about friends, parent/guardian concern about religious educa-
tion, residence (urban/rural), total parental income, extracur-
ricular activities, race, academic performance, entry
qualiﬁcation, cumulative grade point average, mother’s educa-
tional level and father’s educational level. The data were
Table 2: Mean stress, anxiety and depression scores before, during and at the end of the ﬁrst year of medical training.
Score t (df) p
Mean (SD) Mean diﬀerence 95% CI
Stress
Before medical training 8.49 (6.12) 3.10 4.62, 1.59 4.04 (166) <0.001
At end of year 1 11.59 (10.55)
Anxiety
Before medical training 10.25 (6.47) 1.74 3.21, 80.26 2.34 (167) 0.021
At end of year 1 11.28 (10.37)
Depression
Before medical training 2.55 (3.49) 5.88 7.43, 4.33 7.50 (165) <0.001
At end of year 1 8.43 (9.74)
SD, standard deviation; CI, conﬁdence interval; df, degrees of freedom.
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(SPSS) version 19. Paired t tests were used to test changes in
mean scores at the end of the ﬁrst year of medical training.
A repeated-measure analysis of variance (ANOVA) (be-
tween-subject effects) was used to determine associations be-
tween factor variables and mean scores for stress, anxiety
and depression among the ﬁve measurement intervals, based
on the Bonferroni post-hoc test. The two assumptions checked
before the analysis were that residuals were normally distrib-
uted and variances were homogeneous.28
Results
Of the 174 (98.3%) medical students who participated in this
study, 67.2% were females. Malays represented 46.6%, and
Muslims 49.4%; 73% had a matriculation qualiﬁcation; 73%
were 19 years of age. A cumulative grade point average greater
than 3.8 (out of a maximum of 4) had been achieved by 81.9%,
and 64.9% lived in an urban area (Table 1). Most had been ac-
tively involved in extracurricular activities before medical edu-
cation. None were married.
Signiﬁcantly higher mean scores were found for stress, anx-
iety and depression at the end of the ﬁrst year of medical train-
ing (Table 2). The factors associated with stress before or
during medical education were extracurricular activities and
mother’s and father’s educational levels (Table 3). Students
who had been actively involved in extracurricular activities be-
fore medical school had lower stress scores than those who had
not. Students whose fathers had had tertiary education or
whose mothers had had tertiary or secondary education expe-
rienced fewer stress symptoms than those whose parents had
primary or less education.
The factors associated with anxiety at all measurement
times were race, extracurricular activities and mothers’ and
fathers’ educational levels (Table 4). Non-Malay students
had lower anxiety scores than Malay students, and students
who had been actively involved in extracurricular activities be-
fore medical school had lower anxiety scores than those who
had not. Students whose fathers had had tertiary education
or whose mothers had had tertiary or secondary education
had lower anxiety scores than those whose parents had pri-
mary or less education.
The factors associated with depression at all measurement
times were sex and father’s educational level (Table 5). Female
medical students had lower depression scores than males, and
students whose fathers had had tertiary education had lower
depression scores than those whose fathers had primary or less
education.
No other factor variable demonstrated a signiﬁcant relation
with stress, anxiety or depression.Table 3: Factors associated with stress among medical students.
Factor Stress score F statistics (df) p
Adjusted mean 95% CI
Extracurricular activities
Active 9.06 7.93, 10.18 7.08 (1) 0.009
Not active 13.83 10.48, 17.17
Mother’s educational level
Primary level or below 13.28 10.61, 15.95 6.67 (2) 0.011
Secondary level 9.08 7.58, 10.57
Tertiary level 8.48 6.63, 10.33
Father’s educational level
Primary level or below 12.36 9.50, 15.23 3.63 (2) 0.029
Secondary level 10.19 8.46, 11.93
Tertiary level 8.20 6.65, 9.75
CI, conﬁdence interval; df, degrees of freedom.
Only those factors that were signiﬁcant are shown.
Discussion
The scores for psychological distress symptoms (i.e. stress,
anxiety and depression) were signiﬁcantly higher at the end
of the ﬁrst year of medical training than at the beginning. This
ﬁnding is consistent with studies that showed that the preva-
lence of psychological distress among ﬁrst-year medical stu-
dents had doubled by the end of the year.3,5 Medical schools
should therefore observe their students at the end of the ﬁrst
year particularly near the examination period, to determine
whether they need psychological support. A brief intervention
such as a workshop might be beneﬁcial.29,30
Our study showed that medical students’ mental health was
associated with their father’s educational level, a higher level
being linked with better mental health. In a previous study
of 743 prospective medical students in a similar institution,
no signiﬁcant association was found between father’s educa-
tional level and mental health,6 and no other study has re-
ported a signiﬁcant relation with father’s education.1,18,22,31
A possible reason for this difference is that we used a prospec-
tive study design, which can probably capture changes in
students’ mental health before and during the school year,
while previous studies had a cross-sectional study design,
which captures only a snap-shot of medical students’ mental
health. In addition, we performed a more robust statistical
analysis than in previous studies. Nevertheless, more research
is required to verify this ﬁnding, as it might apply only to this
particular cohort. One explanation of our ﬁnding is that edu-
cated fathers play a signiﬁcant role in their children’s mental
health during medical education. They might more readily ﬁnd
ways of supporting and comforting their children psychologi-
cally than less educated fathers, perhaps because they went
through a similar experience during higher education. Students
who are well supported emotionally or psychologically are less
likely to experience ‘burn-out’.32,33
Our ﬁnding that stress and anxiety are reduced among
students who were involved in extracurricular activities be-
fore starting medical school is in line with that of a previous
study, indicating that extracurricular activities remain a fac-
tor that determines mental health.6 A logical reason for this
ﬁnding is that these students acquire various personal and
social skills that help them to manage the demands of
medical education.6 This ﬁnding has several implications
for medical schools, such as including participation in
Table 5: Factors associated with depression among medical students.
Factor Depression score F statistics (df) p
Adjusted mean 95% CI
Sex
Male 7.50 5.99, 9.02 8.28 (1) 0.005
Female 4.83 3.80, 5.87
Father’s educational level
Primary level and below 8.19 5.86, 10.53 3.23 (2) 0.042
Secondary level 5.89 4.47, 7.31
Tertiary level 4.83 3.60, 6.06
CI, conﬁdence interval; df, degrees of freedom.
Only those factors that were signiﬁcant are shown.
Table 4: Factors associated with anxiety among medical students.
Factor Anxiety score F statistics (df) p
Adjusted mean 95% CI
Race
Malay 12.15 10.66. 13.64 5.61 (1) 0.019
Non-Malay 9.71 8.32, 11.10
Extracurricular activities
Active 10.33 9.26, 11.39 8.81 (1) 0.003
Not active 15.25 12.15, 18.35
Mother’s educational level
Primary level or below 15.68 13.15, 18.21 10.07 (2) <0.001
Secondary level 10.78 9.43, 12.13
Tertiary level 8.76 7.05, 10.46
Father’s educational level
Primary level or below 13.44 10.71, 16.16 4.61 (2) 0.011
Secondary level 11.89 10.22, 13.55
Tertiary level 9.37 7.93, 10.80
CI, conﬁdence interval; df, degrees of freedom.
Only those factors that were signiﬁcant are shown.
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extracurricular activities as a criterion for student selection.
Incorporating a structured personal and professional devel-
opment programme into the medical curriculum might help
medical students to develop skills that could help them to
deal with the intense, demanding medical education environ-
ment.34–36
Our ﬁnding that stress and anxiety were associated with
mother’s educational level is also consistent with a previous
study in two cohorts of prospective medical students.6 Our
study indicates that educated mothers may support their chil-
dren better than less educated mothers, perhaps because they
went through a similar experience.6 Improving the awareness
and knowledge of parents about the challenges of being a med-
ical student might help to improve students’ mental health.
We found that male students suffered more depression
symptoms than females, whereas previous studies done in
Malaysia found that females were more vulnerable to depres-
sion than males.4 One reason may be that male medical stu-
dents have become a minority in the medical school, and
minority groups are more likely to be depressed than majority
groups.19–21 Efforts to increase the number of male students in
medical education might improve this situation. Nevertheless,
sex was not associated with anxiety or stress. Previous studies
reported that female students experienced higher anxiety and
stress symptoms than male students.7 The difference could be
due to the use of different instruments used to measure anxiety
and stress as well as different study design used.
We found that race was associated with anxiety but not sig-
niﬁcantly with stress or depression. A previous study also re-
ported a signiﬁcant association between race and anxiety
level before the onset of medical education.6 We also found
that race contributes to medical students’ mental health both
before and during medical education. This suggests that there
is a cultural inﬂuence on anxiety symptoms: different upbring-
ing results in different individual psychological endurance to-
wards stress. We found that non-Malay medical students
were more resilient to anxiety than Malay medical students.
Nevertheless, this ﬁnding should be followed-up to determine
whether race remains a contributing factor to anxiety during
the clinical phase of medical education.
We found no association between previous academic
achievement and mental health, in contrast to previous stud-
ies.6,11,16,22 None of the other factors listed in Table 1 was sig-
niﬁcantly associated with mental health parameters.
This study has several strengths. The ﬁrst is its design as a
prospective study, which shows the real pattern of outcomes
measured over time. Furthermore, few data were missing,
and the dropout rate was low. The instrument used to measure
the outcomes has well-established validity and reliability lo-
cally and internationally, and thus the results are comparable
with those of other studies. The study also has several limita-
tions that should be considered in its interpretation. The study
was conﬁned to the ﬁrst year of medical education in one med-
ical school, and any attempt to generalise the results to other
phases of medical education in other medical schools should
be done with caution. The sampling method was a non-prob-
ability design, which might have led to sampling bias, and data
were collected at face-to-face sessions, when the lack of ano-
nymity might have led to response bias. The most important
limitation is that other variables that might inﬂuence the
ﬁndings were not included, such as personality type, previous
psychiatric illness and personal events, and these variables
should be included in any future study.
We recommend that a further study be carried out on these
medical students during the clinical phase of their medical
education to verify the current ﬁndings.
Conclusion
This study shows a signiﬁcant deterioration in medical stu-
dents’ mental health during the ﬁrst year of medical school
as compared with before medical training. The factors found
to be associated were their parents’ educational background,
their cultural background, their involvement in extracurricular
activities, sex and race. Preventive measures should be taken
by medical schools to support young, new medical students,
who are at risk for stress, anxiety and depression.
Appendix A. DASS-21
Please read each statement and circle a number 0, 1, 2 or 3 that
indicates how much the statement applied to you over the past
week. There are no right or wrong answers. Do not spend too
much time on any statement.
The rating scale is as follows:
0 Did not apply to me at all
1 Applied to me to some degree, or some of the time
2 Applied to me to a considerable degree, or a good part of
time
3 Applied to me very much, or most of the time
1 I found it hard to wind down 0123
2 I was aware of dryness of my mouth 0123
3 I could not seem to experience any positive
feeling at all
0123
4 I experienced breathing diﬃculty (e.g. excessively
rapid breathing, breathlessness in the
absence of physical exertion)
0123
5 I found it diﬃcult to work up the initiative
to do things
0123
6 I tended to over-react to situations 0123
7 I experienced trembling (e.g. in the hands) 0123
8 I felt that I was using a lot of nervous energy 0123
9 I was worried about situations in which I might
panic and make a fool of myself
0123
10 I felt that I had nothing to look forward to 0123
11 I found myself getting agitated 0123
12 I found it diﬃcult to relax 0123
13 I felt down-hearted and blue 0123
14 I was intolerant of anything that kept me from
getting on with what I was doing
0123
15 I felt I was close to panic 0123
16 I was unable to become enthusiastic about anything 0123
17 I felt I was not worth much as a person 0123
18 I felt that I was rather touchy 0123
19 I was aware of the action of my heart in the
absence of physical exertion (e.g. sense of heart
rate increase, heart missing a beat)
0123
20 I felt scared without any good reason 0123
21 I felt that life was meaningless 0123
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